RhoA inactivation is crucial to manganese-induced astrocyte stellation.
Actin depolymerization through Rho GTPases or exogenous mechanical tension has been suggested as a key determinant for the formation of astrocyte stellation. Rho GTPases function as switching molecules to converge both extracellular and intracellular signals in regulation of cytoskeletal organization. Their involvement in manganese-induced astrocyte stellation was assessed. The disruption of cytoskeletal architecture by manganese indicated the decreased activity of RhoA. Pharmacological and biochemical approaches revealed the inactivation of RhoA by manganese. This inactivation was partly through the down-regulation of guanine nucleotide exchange factor phosphorylation. Furthermore, the dephosphorylation of myosin light chain and cofilin through the inactivated RhoA effectors synergistically destabilized actin stress fibers. We conclude that manganese regulates cytoskeletal organization in astrocytes by modulating the activity of p115RhoGEF and RhoA.